We describe a new specific method formeasuringlecithin, sphingomyelin, and phosphatidylglycerol in amniotic fluid by thin-layer chromatography, withuseofa hydrogen flame ionization detector. After extraction and acetoneprecipitation to isolate surface-active lecithin, the phospholipids are separated on a thin rod of refractory and chemically stable material, having an outer Coating of a bonded, sintered partition medium. Two solvent systems are used to developthechromatograms,chloroform/methanol/water to separatelecithin and sphingomyelin, tetrahydrofuran/ methylal/methanol for phosphatidylglycerol.
Then the rod is passed through an hydrogen flame; the resulting ions produced generate a current, which is amplified and fed to a potentiometric recorder. The height of integral curves was proportional to the area under each peak. For quantitation we used an internal standard (lysolecithin in the first system, phosphatidyldimethylethanolamine in the second). The method requires less than 5 mL of amniotic fluid; results are available within 6 h.
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The postnatal respiratory distress syndrome, which results from a deficiency of pulmonary surfactant, can be predicted by measuring amniotic fluid phospholipids (1) (2) (3) (4) .
Determination of the lecithin concentration
and of the lecithin! sphingomyelin ratio (L/S) are becoming widely accepted as reliable indexes to fetal pulmonary maturity (.5-7) . Recent studies show that analysis of phosphatidylglycerol may also be of value in this way (8) . Numerous techniques have been described for determining amniotic fluid lecithin and sphingomyelin but control values and precision data have often been omitted. We recently published a standardized procedure that involves extraction, acetone precipitation, thin-layer chromatography, and scraping off and exact quantitation of phospholipids without digestion (9) . This technique, although quite a'ccurate, is time consuming and requires a relatively large volume of amniotic fluid.
Here, we describe a more rapid and very sensitive determination of lecithin, sphingomyelin, and phosphatidylglycerol in amniotic fluid. Centrifuge freshly collected amniotic fluid (4 #{176}C, 1100 X g, 10 mm) in screw-capped centrifuge tubes. To 5 mL of the supernate add 5 mL of methanol. This mixture can be stored at 4 #{176}C until analysis.
Materials and Methods

Apparatus
Add 10 mL of chloroform. Stir on a vortex-type mixer. Centrifuge (4 #{176}C, 1100 X g, 10 mm). Discard the aqueous (upper) layer and the protein disc at the interface. Divide the chloroform extract in two equal parts.
Evaporate one part under nitrogen in a water-bath (60 #{176}C) and resuspend the residue in 1 mL of chloroform. Take a 0.2-mL aliquot to measure total phospholipids (TPL) as described by Raheja et a!. (10) . Evaporate the remaining extract and add 1 mL of anhydrous cold acetone to the residue. Leave the mixture for 15 mm at 0#{176}C, and centrifuge (0#{176}C, 1100 X g, 10 mm).
Add lysolecithin, as the internal standard, to the cold acetone-insoluble material (15 pg/40 pg of TPL). Spot this mixture (A), dissolved in chloroform/methanol (2/1 by vol), on the thin-layer pre-activated rod (40 pg of TPL in 1 to 3 pL of solvent). Allow the solvent to evaporate after each application, to avoid diffusion of the sample.
The "Chromarod" is a silica rod 0.9 mm in diameter and 150 mm long, whichhas a sintered coating of active adsorbant mixed with glass powder. The coating is uniform all along the rod and has a mean thickness of 75 pm. The rods are sensitive by vol, for part B.
After development (solvent front has moved 10 cm), remove the rods from the tank, and evaporate off the solvent in an oven (37 #{176}C).
Transfer the rods to the scanning frame and proceed to the scanning sequence ( Figure 1 ), with operating adjustments I (Table 1) . The scanning frame is driven up by a geared motor drive and rack. Each rod is passed through an hydrogen flame and the ions produced by the separated components generate a current between the burner and the collector electrode of the flame ionization detector. This current is amplified and fed as an analog signal to a two-channel potentiometric recorder. The analog signal produces a chromatogram, and the height of the integral curve gives the area under each peak. The integration circuit incorporates a reset device, which shifts the integral trace back to zero if the pen should reach full-scale deflection. Results of' a standard-addition study with a recovery Pediatr. Res. 6,81-89 (1972) .
Results and Discussion
3. Ekelund L., Arvidson G., and Astedt B., Amniotic fluid lecithin and its fatty acid composition in respiratory distress syndrome. J.
Obstet. Gynaecol. Br. Commonw. 80, 912-917 (1973 549-556 (1977) . Table 3 . Analytical recoveries were good for 5 and 10 ig of lecithin and sphingomyelin added to amniotic fluid extracts.
Within-day
precision was calculated from the differences between 30 duplicate measurement of a sample of amniotic fluid.
The method errors, expressed in per cent, were 4.1% for lecithin and 3.8% for lecithin/sphingomyelin. These valuesare more satisfactory than those previously obtained from areas measureddirectly without internal standard (CV about 20 and 15% for phospholipid spots of 5 and 10 pg, respectively). To assess day-to-day precision, we analyzed 20 samples with low and high values for phospholipids (two-fold difference) on different days. The CV's were 6.8% for lecithin and 7.8% for the lecithin/sphingomyelin ratio.
Results by thismethod were compared withthose obtained by our proposed Reference Method (9), in which the L/S ratio as calculated by determining phospholipid concentrations is shown to correlate well (r = 0.977) with the method of Gluck et al. (5) . Figures 4 and 5 show that our two methods give resuits that correlate well, so according to our previous results an L/S ratio of 2/1 and a lecithin concentration of 10 mg/L represent the critical values above which fetal maturity is satisfactory.
In summary, we believe that the present method represents a fairly good and satisfactorily rapid method for estimating amniotic fluid surfactant. The determination of lecithin and L/S ratio give good indexes of fetal pulmonary maturity. The method allows also the detection and quantitation of phosphatidyiglycerol, but further investigations must establish the value of this determination.
